We derive an analytical expression for the bit-error rate (ber) of optimal single user detection (osud) of a binary phase-shift keying (bpsk) signal corrupted by a gaussian cochannel interferer (cci). the channel capacity is also calculated to investigate the ber performance.
Ⅰ. Introduction
The problem of detecting a binary phase-shift keying (BPSK) signal corrupted by a single cochannel interferer (SCI) and additive white Gaussian noise (AWGN) has been investigated [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] .
An optimal BPSK receiver is derived assuming Rayleigh fading and no receiver knowledge of signal parameters in [1] . A suboptimal BPSK receiver structure is proposed for a non-faded channel [2] . The optimum receiver is derived for a two-user synchronous BPSK channel [3] . The bit-error rate (BER) performance of the optimum receiver was compared with that of the conventional matched-filter receiver in [3] and the jointly optimal receiver (JOR)
in [4] . The exact probability of error of an SCI-JOR was first obtained in [5] and [6] . An exact expression for the BER of an individually optimal receiver (IOR) used to detect a BPSK signal corrupted by a similar SCI and AWGN was derived [9] . When a BPSK signal corrupted by an SCI and AWGN is detected, the IOR is the optimal multiuser detector [7] .
The JOR is also analyzed in [8] . On the other hand, the optimal single user detector (OSUD) in an SCI and AWGN is investigated and the BER of the OSUD is calculated in [10] . However, in [10] , the cochannel interferer (CCI) is assumed to be non-fading. On the other hand, the non-fading multiple CCIs are considered in [12] .
In this paper, we propose the OSUD for a BPSK signal detection in the presence of AWGN and a Gaussian fading CCI. In addition, we obtain the real roots of the equation specifically, which is formed by equating log-likelihood ratios (LLRs) with zero. The channel capacity is also calculated to investigate the BER performance. 
Ⅱ. Signal Model and Gaussian CCI-OSUD Derivation
We consider a Gaussian CCI model. Assume that the baseband received signal is given by
where b0, A0, and s0(t) are the information bit, amplitude, and signal waveform of the desired user, 
. The PDF of the RV Lg1 also can be expressed as
If binary bits are transmitted with equal probability and independent of each other and also independent of the RVs Lg1 and n0, then the PDF 
sgn log sgn log 
information bit can be obtained from the following hypothesis testing problem, It is easy to show that the Gaussian SCI-OSUD of (6) simplifies to the non-fading SCI-OSUD in [10] for N0 instead of 
Ⅲ. BER Derivation and Channel Capacity Calculation
In order to evaluate the BER, we need to find the 
. In addition, we calculate the channel capacity, which is the tightest upper bound on the rate of information that can be reliably transmitted over a given channel, so that it is helpful to compare a BER with its channel capacity. We consider the channel of (4) [11] where by using (3) and (4) Usually, the BER is non-increasing and the capacity is non-decreasing as the SNR increases. However, with a CCI, generally these are not true. This phenomenon is explained clearly in [12] . After fluctuations due to the Gaussian CCI, the Gaussian CCI-OSUD BER performance approaches that of the matched filter. The channel capacity is also in good agreement with the Gaussian CCI-OSUD BER, i.e., the higher the capacity is, the lower the BER is and vice versa.
In 
Ⅴ.Conclusion
We derived an analytical expression for the BER of the Gaussian CCI-OSUD. The effect of a Gaussian CCI on the BER was analyzed. To investigate the BER performance, the channel capacity was also calculated. The capacity, the analytical result, and the simulation are in good agreement.
